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Facility Description
Building 364 is a 10,951 square foot single story structure of concrete block exterior walls. The main portion of the building has a built-up roof on a steel deck over steel joists and columns with lightweight concrete insulation. The interior walls are gypsum board over wood studs. The 1800 (North) wing is also constructed with concrete block exterior walls and has a built-up roof on ½" plywood roof sheathing over open-web wood bar joist roof trusses. The facility is located approximately 841 meters (2,760 feet) to the nearest fenceline.
Define facility type:
Check 
Identification of Operations, Inventories, and Hazards
List key operations that are conducted within the facility:
Animal care and research facility, which includes operation of a Cs-137 irradiator capable of irradiating small objects with gamma radiation within a shielded interlocked enclosure. The sealed source present within this unit is qualified for exclusion from the facility radiological inventory. Activity of source is in excess of the Category 3 threshold quantity for Cs-137.
Various IWSs cover the following work by operation title: "Confocal Microscopy," "The Role of Kuzbanian in Thymocyte Development," "Organic, Inorganic, and Polymeric Synthetic Chemistry," "Microarray Applications," "Decoding Functional Sequences through Comparative Genomics," "Dosing rodents for metabolite and tissue collection," "DNA Damage and repair," "Metabolism and Mutagenicity of Heterocyclic Amines," "Mouse Genome Mapping and Functional Genomics," "Reproductive and Developmental Molecular Cytogenetics," "Studying the Interaction of Flor-Essence, Tonic and PhIP," "Quantitative analysis of Yersinia pestis ORF38 protein, a potential periplasmic binding protein," "Feeding of a PhIP-containing diet to rats," "Multiplexed Immunoassay Development for Pathogen Detection (APDS)," "Laboratory Animal Anesthesia Machine," "Animal Care Briefly describe controls developed to assure that facility operations do not exceed the hazard classification:
1. Biological research activities are limited to those that can be performed in BSL-2 laboritories. 2. Chemical inventories are controlled to the lesser of the TEEL-based ("Q") values Q0 (at 600 meters) or Q1 (at 100 meters). 3. No explosive materials shall be brought into the facility without formal analysis and documentation. 4. The total facility inventory (other than the excluded inventory) will be maintained less than the RQ limits in Appendix B of 40CFR 302.4, on a cumulative sum-of-theratios basis for all isotopes. This basis excludes certified sealed sources, but includes any source for which certification is no longer current.
Other controls? Briefly describe:
Work involving recombinant DNA or infectious agents (or their components) shall be submitted to the Institutional Biosafety Committee (IBC) for approval and/or registration.
List what document(s) through which the controls will be implemented:
Facility Safety Plan, IWSs and IWS/SPs. Table  B-364 The maximally planned inventory of radiological materials below is not an inventory limit per se, but instead reflects the maximum anticipated at the time of document preparation. The total allowable radioactive material inventory for LSI classification of B364 is controlled by the Reportable Quantity values in 40CFR 302.4, Appendix B on a cumulative sum-of-the-ratio basis for all isotopes. Therefore, greater quantities of the isotopes below may occasionally be present and additional isotopes may also be introduced in the future as long as the LSI classification for radiological materials is maintained.
Radiological Evaluation
The entire year's operational use quantity of radioisotopes is listed in the table below, with no current inventory. This was done in order to determine a ratio to Reportable Quantities (RQ) of these radionuclides: The Annual Use Quantity listed below refers to the entire year's operational inventory of radioisotopes. 
Radiological Materials
The excluded facility inventory summation exceeds the DOE-STD-1027-92 Category 3 nuclear facility thresholds. Per ES&H Manual Document 3.1, this requires hazards analysis and a classification of Low Hazard.
No radioactive materials are excluded from the facility inventory summation based upon storage in DOT Type B shipping containers.
Controls
The following initial conditions are assumed in assessing radiological material hazards:
1. Consistent with the provisions of ES&H Document 3.1, all certified sealed sources excluded from the facility inventory summation will meet the exclusion requirements specified in DOE-STD-1027-92. As such, all certified sealed sources will have been properly maintained per LLNL ES&H manual which complies with DOE sealed source policy.
Initial condition 1 is necessary to ensure excluded sealed sources maintain their certification with regards to factors such as leak tightness. From this initial condition, two credited controls have been designated in the form of Operational Safety Requirements administrative controls (OSR ACs). One credited control covers eligibility for exclusion from the facility inventory. The other credited control covers maintenance of eligibility for exclusion.
For all other hazards, initial conditions that result in credited controls are indicated by bold-face italics in the hazard tables found in section 2.1.3.
Postulated Hazardous Events
One general event is identified in the hazards analysis -radioactive release as the result of physical stresses imposed on: contained in the MK-1 irradiator has been tested and passed the tests specified by DOT is maintained by the facility, and is also available directly from Materials Management. In addition, this source has been properly maintained per LLNL ES&H Manual Document 3.1, section 3.4.2 which complies with DOE sealed source policy. Per DOE STD-1027-92 CN1 this source may be excluded from a summation of the radioactive source inventory for facility categorization purposes. Scenarios regarding radiological release challenging CAT 3 limits are not credible.
1. Source #401135 is stored and is used in the above described JL Shephard MK 1 irradiator located in Room 1523. 2. Source #401135 is integral to the MK 1 irradiator and remains within the irradiator body at all times. When inactive, the source is stored in a lead-shielded cavity at the base of the irradiator. While in use, the source is raised into the lead-shielded sample cavity. i. The specimen must be placed on a sheet of lead that is supported by a smooth solid surface, and struck by the flat face of a steel billet so as to produce an impact equivalent to that resulting from a free drop of 1.4 kg (3 pounds) through 1 m (3.3 feet). ii. The flat face of the billet must be 2.5 cm (1 inch) in diameter with the edges rounded off to a radius of 3 mm ±0.3 mm (0.12 inch ±0.012 inch). iii. The lead must be of hardness number 3.5 to 4.5 on the Vickers scale and thickness 2.5 cm (1 inch) or greater, and must cover an area greater than that covered by the specimen. iv. A fresh surface of lead must be used for each impact. v. The billet must strike the specimen so as to cause maximum damage. i. This test applies only to long, slender sources with a length of 10 cm (4 inches) or greater and a length to width ratio of 10 or greater. ii. The specimen must be rigidly clamped in a horizontal position so that one half of its length protrudes from the face of the clamp. iii. The orientation of the specimen must be such that the specimen will suffer maximum damage when its free end is struck by the flat face of a steel billet. iv. The billet must strike the specimen so as to produce an impact equivalent to that resulting from a free vertical drop of 1.4 kg (3 pounds) through 1 m (3.3 feet). v. The flat face of the billet must be 2.5 cm (1 inch) in diameter with the edges rounded off to a radius of 3 mm ±0.3 mm (.12 inch ±0.012 inch). d. Heat test.
The specimen must be heated in air to a temperature of not less than 800 °C (1475 °F), held at that temperature for a period of 10 minutes, and then allowed to cool. e. Immersion test (for encapsulated material)
i. The specimen shall be immersed in water at ambient temperature. The water shall have an initial pH of 6-8 and a maximum conductivity of 1 mS/m (10 micromho/cm) at 20 °C (68 °F). ii. The water and specimen must be heated to a temperature of 50 °C ±5 °C (122 °F ±9 °F) and maintained at this temperature for four hours. iii. The activity of the water must then be determined. iv. The specimen shall then be kept for at least seven days in still air at not less than 30 °C (86 °F) and relative humidity not less than 90%. 5. Combustible loading in Building 364 is moderate. 6. Facility seismic design generally correlates to Seismic Performance Category 1 (PC-1), which is consistent with an office building in its structural resistance to seismic inputs, and spread of fire. 7. Normal storage in Room 1523 is limited to paperwork and instrumentation necessary for the operation of the irradiator and is secure from major impact, even in the event of building failure. 8. The building is of concrete block exterior walls. The main portion of the building has a built-up roof on a steel deck over steel joists and columns with lightweight concrete insulation. The interior walls are gypsum board over wood studs. The 1800 (North) wing is also constructed with concrete block exterior walls and has a built-up roof on ½" plywood roof sheathing over open-web wood bar joist roof trusses. I-beams and other structural members are positioned such that they are unlikely to yield direct impact or crushing stresses on the source contained within irradiator housing.
